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Abstract of JP2151842 

PURPOSE:To separate 1st and 2nd signal 
light beams and insert pumping light at the 
same time and to decrease the number of 
components and simplify the constitution by 
arranging an optical multiplexer demultiplexer 
which multiplexes the signal light beams and 
pumping light on the input side of a 
semiconductor optical amplifier and inputs the 
multiplexed light to the semiconductor 
amplifier. 

CONSTITUTIONS 1st signal light beams 
Sig1 and Sig2 whose light frequencies are to 
be exchanged are inputted to one input end of 
the optical multiplexer demultiplexer M1 and 
the pumping light Pmp whose light frequency 
is set to an intermediate value between the 
light frequencies of the signal light beams Sig1 
and Sig2 is inputted. The optical multiplexer 
demultiplexer M1 separates the input signal 
light beams Sig1 and Sig2 and also 
multiplexes the pumping light Pmp to output 
the resulting light beams to two semiconductor 
optical amplifiers A1 and A2. Those 
semiconductor optical amplifiers A1 and A2 
generate light-frequency converting light 
beams, which are outputted to an optical 
multiplexing means M2. The optical 
multiplexing means M2 multiplexes the two 
input light-frequency converting light beams to 
output light-frequency converted signal light. 
Consequently, the constitution is simplified and 
the number of components is decreased. 
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-tOdjflJ*tf<ftgg$L 1 7 O - ft IZ , fa to fti tt 

*< ft g a l 1 8<o-«i:tnfntttt*nti>io 

»3 0to(b) U2ttft£tfi!fcSM2tOfttoAtfJfl 
* 3 B co (b) is ft it T fc * ± E L I§1 B <0 (a) 

to » & ± « <c. <* t* u & a & & * « « u a a * 

B*, SttTft-fftai*, ft II 

L 1 5-jfegHL18, ft IS 88 L 1 6 - ft S 

1 1 7 ^®*aa«tt-*w «ia-e^rfiitsi«s 

^«ttL15-*g»L17, ft ftfc L 1 6 - ft 

«»l 1 8^<o*a««tt*^Lti^, sp *> , 

M3$a#a#Bfe8M2tt. A?Jlfcft*>9*ftg?§ 
L 1 5*&AZ>Lfcft««fctt f 1 to ft I* ft g % 
L 1 8 ^ . ft«»L15^&A*Lfcft««tttf 

2 to ft li , ft g 5» L 1 7lcaj^jU, - , ft g B 
L16**A:fiLfcftSiftttf 1 <0 ft li ft g » 

l 1 71:, 1 6^uALt*a«tt 

f 2<Oftiiftg*SL 1 8fc*3*-***i;:ltJEL 
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Hf to ) L J; ? lc * mofl^XS i g l 
(fl) <k#>fc*>rftPmp (fp) OA^Ji: 
y7tt©«»KJt&. *9tt flP * 
« V f p + ( f p - f 1 ) - f 2 *r tt ft T 

*s»i©ft«tttta:^fts l g 1 (f 2) *a 

£ Ls dtofcltoftflfctfafcfts i g 1 (f 2) 
£A2)Lfc*10tt4ftS i g 1 (f 1) & # 
>f>^ftPmp (fp) a*£ftg 
»L 1 5*^IT, ft£#«»M2tO-toA;fttt 
K Hi -T * o 

n * C , #2<0**<*ft*&ffi«A2tt> & 2 to 
IB ^ ft $ i g 2 (f2) <t#>tr>^ftPmp 
( f p ) © A is # ft v*. ft ft ft; ffl * g fc f p 

- (fp-1) ■flO«fctt)IST*«|20* 

E il* B ft ft ft S L g2 (f 1) * Jfe £ L , d CO IB 
2<0ftfc«Jfc8!»ftS i ^2 (f 1) t K1) L tz 

» 2 <0 ft ^ ft S i g2 (f 2) & tf*>fc! , >rft 

Pmp (f P ) t-f naj^a^^iKL 1 6$ 

ft^^«SM2«Ao<0A^ft (S i gl 
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Cfl).Slg2(fl).Fmp(fp>. 
Sig2 ( f 2 ) , S i g 2 ( f 1 ) . Pmp 

(f p) ) 0*igjHfti:WLt> IB J£ L fc * 3 H 
o(b)-oj;9e« * » Hi * 4$ tt t>< S S * n r i* 5 

OT. ^gftftttttSA lStfA 2 »C *i T ft fl 

&ttaft*nfc*s ixcf»2^A^*ttffi»^s 

i g 1 ( f 2 ) , Slg2 ( f 1 ) & tS IS # > t* 

>/jtPm p (fp) **ftHB 

L 1 7 »c iti L > 3tt*l3ift**:£»S«^aAfl 
ftTfc*#l&tfB20fg^ftS i gl (f 1) 

S i g2 (f 2) aetMc#>fcf>rifePmp 

i; 4 , 

& ± 0 J: 9 £ . **l<035*«KJ:ntf* ft E 
#tt»:»*?T**aJ 1 RtfS20**<*ft*S« 
»A12fetfA2©Att*Wl=* 2 x 2©Am^)« 
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a< * a> & * . «? tz *i ft m & » t> £ u tt < * * • « 

ft « « tt f 1 * f 2<0ftBfc«*ftfijttGHz£lrt 

-e tc if n i* tt & tt i* c i »c x * o 

ti . # 3 0 <r> (a) Stf(b) i:KS*n^t<Ofli 

» 4 0 (i * *&o;HcJ;*ftflfc»£ft£a<OS 
2<©IIKW*W*»fciaT*«. * S5 2 <0 SI ffi 0U 
<b B3 15 SB 1 0>XJ&ffl4>Attft£<*« 

O>»l<0**frfti»tt«A 1 *>tfi*fiS<>:ft£# 

* * * »lcD^«(*^*tt««5AlC0tfj^^C09 
7 *) a '3.9a>frC,U*yty4J\r9FLl* 
5 - 2 i: ^ »t T ,7 t . ) . »2*>¥<**ft*fi*8» 
tfcL*ft£HfL16<Z>i**»C, JB2©#l$«;fti!? 



^wrft-^v/^vx >r3?*>ft£#i&»M 1 a cf 

M 2 ^ E I L « T* , ftJ5&tt££tt*ft--30 
S 1 & Cf»2«)f5f *S i « 1 (fl). Sig 

2 ( f 2) <o#tt. itfc:n^o#>t>^ 

ft P m p ( t p ) <0 t* A * EI B$ 1= * , L * fc 

» £ » S ft tt * 3feHifttta»«***«LTHft. 
« fc , * * 1 <0 & Jfc W K *> T I* . ¥ * <* ft *3 

is 8 a 1 . A2ua««ft«tt«> 

fcft^fcftJBl&t/3*20ft«Sitt«»ftSi g 
1 ( f 2 ) . Sig2 (fl) 

*^o»»*-citt«*n*fc», * » » tt n « * 

flttttl5HttttGHxaflt£tt->Tl**. - o c 
B$HT?ttH*ft«fca* ft fl i£ » f Uf 2 ft 
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*fi»L16tL16-14L16-2K»n 

^ f o ) * 

<Z>ftfl&a*£t**ft»lRt;3B2<0{f^ftS 
i g 1 ( f 1 ) X Cf S I g 2 ( f 2 ) 4> ft tt tt 
ft ( f 2 - f 1) *< . ^OfcT-hlllMcttL** 

(* ft m is s a 1 , A2rt®tt?*-+ijr*<ia%T 

ft * v> S J* * up S . Hie»loStt«ol»fiScT(i, 
ftflttttX»*<*^ttttftfl**nclftELfcja, 
<3) ft £ # « M 1 ci©A^Mi:A^t*5»«C 
f>/*i LT, ft fl # f p 1 0 » 
l<OiH>tr>/APn»P 1 (fpl) «t ft fl ft # 
fp20*20iH>b'>/ftPmp2 C f p 2 ) 
* # /8 L > »l©#>t'>rftPmp 1 (f p 1) 
0 ft H ft f* f p • 1 « . » 1 0 * ft S i g 1 

(f 1) 0 ft fl ft ** f 1 *> * ea # 0 - fl m # t* m 
ttnfcftattBfflBKttffiL, n « is * » 2 o « 

>t* >/ftPmp2 (f p2) Oft^&^f P2 
»i , & 20«^ftS i g2 (f 2) 0 ft tt ffc 
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(3>*£##iSMl&tf*2©ft®Atibfl4*tt*, 
» 5 B © (a) & (b) © J: 9 C » £ L fc £ * 

ic * * e 

ttl^^T. » 5 H O (a) Stf(b) I: U i> t K 
W * c ; » 5 H I: o T t s ffil e 9 3 H & 

r « « « « A « * » , ««tiaia^^«^LT 

»5B<0(a) I*, *&aa*8Mltf>*tf>Afcii;fi 
WttHLTM, 0 * . * « T * f |& 
ttli, * £ ft L 1 l^BRLl 3, * g fc 
L 1 14^©:fciaiS4$tt**L. « 

8*C*riffitttt. * li Bft L 1 1 - * g » L 1 4, 
JfefiBL 1 1 3^<D*i8ia4$tt** 

Mx.(fft«Qilj^AAttftf IK. # * * A tt ft 

U0RlllttttGH 8flT*«J:?i:tt8LT* 

HP S * jfe^af lOBlcOfl^jfeS i g 1 
(f 1) i^Sftttf 2©82*>f§^;fcS 1 g 2 
(f 2) *<A**n«U ti:, ft «> A * * * 
£ & L 1 2*4>LT#Efc**f p 1 O » 1 flD # > 
e>^*Pmpl (fpl) £#E&#fp2<D 
»2<B#>t # >^#Pmp2 <fp2) A 2? £ 

n * B &&£tt8Mii* % eg o <a a # # ( s 1 g 

l(fl).Si£2(f2),Pmpl(fp 
1) , Pmp2 (f P 2) ) *>1t®&&tzKLT. 
SiIi£Lfc»50O(a) OJt^lc*©*©Afcb*W 
!4i»<tt3E5nTl>Sfl)T, J8 1 <0 ft # S i gl 
(f 1) 4»l»Cf»20# > If >^*Pm p l 
(fpl), Pmp2(fp2)* — ettiatt* 
* # « L 1 3HLT, *10*«**lfill9 
A 1 CBJ^JU * 2 to mt S i g2 <f2) ± 
»UCf*2©#>k'>/jicP(iipl (fpl). 
Pmp2 C f p 2 ) £ftk4>tt:fttt*&ftHtt 
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* • * ft K: • ilfiUwJ;?!:, 31 1 <o # > f > ^ 

* P m p 1 (fpl)o*Ja«ttfplw*»l 
©fl^jtS i g 1 (fl)*>*«ttttfl**H 

«nfc*a*tttt« (bps. m 

O^tOPJl) lit £ L T S 0 * . 12»#> 
t'>/jfePm P 2 ( f p 2) O^WifeBt f p 2li, 
% 2 <0 ft *$1t $ i g 2 (f 2) CDEifcttf 2<^ 

CH*Tfc*cDT> fl<hfpl£©#«fc'tt& 
& Cf f 2i f p 2 i©3ta«tt2WttG H 1 4 
ft 0 T V* 5 o 

JS5H©(b) #£#«<»M2S>A 

* fi 88 L 1 6 - 2-Jfe8»L 1 7^*>#a!ia4*t£ 

* ^ L T 9 . K«ta(tdl(«tt, & H L 1 5 

- 2 - ft ** H* L 1 7AOjfciji8^tt*^LT^i, 

fiPfes ^^^*SM2-c(i, * « » » f 1 a 
f 2®£*<dtt&nr*e-0ttafl8 
Ll 7 i:iH*4 «l* J: 9 tag* nn**. 
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L 1 4 * L T . »2©f «(*ife«IIBSA 2CIB 
i:a^i»S!<:J:^ * H tt f 1 * * * « « tt 

f 2^©#Bttttfc»*<£i;s, 

it*. fl<bfpl£0#JI#tt&J*ttGHi 
T 4 O T > » 1 © ffi * * S i gl (f 1) t 
3&10>#>e>/#Pmpl ( f p 1 ) IC <fc »? 

<* * *e « s a irttD**** y 7tt*<«»t6. 

CCT,»20»H>f>r*;Pmp2 < f p 2 ) 
it % ttCHxJa±«nfc*««[»{ft«(:**OT , > 

l? + t»J7»« fi.tt K * 0 * ¥ # f* tit » © *J l# 
&tfBtrf»J^ft»L..A»*K« L Ifi « R ft *0 
ft J* J&< * * 4 . #2<0#>e>r*Pmp2 
(fp2) IC ff S *- * & , % 2 <D # > I' > ? * P 
m P 2 (fp2) i:ftll^«^6Ufl%Atttt 

tt £ . ft M £ JQ tt fit i* (f p 1- f 1) T * * <0 
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T * f p 2 ± ( f p I - f l ) ojtfl&fitfiKi: 
.ftftfflffitt*<£i;«. »50©(a) K * L fc ft ft 
ttfttt£ftftKJ:i!>* f P 2 - ( f p 1 - £ 1 ) 
- £ 2T'M, »UCf»20Pmp 1 (|pi) 
. ? m p 2 (f p. 2) ttftgftftT**©-?, A 

A & ft f 2o&mz£u^M#ttuffi«)ff#ft 
s i g i tnuftftftaeft?. Bp^, ft « & ** 

f 1 * & ft ft ft ft f 2^©ft8&ftg»a<{Tfc>ft 
5 : i i; /i 4 , 

1st ± © ft SB J: >> , ft g K L 1 5 - 1 K li . % 

io«i»x«iBAU0«jiii K |i«nfc 

»l©ft/3ilfcft&|ftftS i g 1 ( f 2) , A L 

fc a i © « * * s t g i cf i) „ - ocd» i & 

CF»2«*> >/jfcp m p 1 ( £ p 1 ) , Pm 

p2 (f P 2) K^foiic^jtait^a^jn 

* «> ft 1= > ;: ft * © ft li , ^^;^FLli:A 

* * n 4 o it 7 F L 1 ft E ft ft f 2 © 

9 > ft&BL15-2lci*fti©ftftftft£ft£ 

s i gi (f 2) © * a< m 27 $ n , ft £ # & g 

- 31 - 
S&2©ftftftft£fcft S i g2 ( £ 1) u ft ft ft 

Li6-2*s*fc»Li7^±aa*n* a a 

* n S „ ttoTs ftftftft£ftdftfcft*ft*<ft 

tt»Li 7i:ttA*nfi:ii:/x* D 

£1 ± © J: * ic , * » 2 © & ft flic * ft > 13 K 

ff^ft©ftEftftl5iffl>&<ftCH z g « ic « * ft 
TL*5£l>5aHS*tt&LT*0. ft + C H z 

«*«<&*«©**»»£»*<«*«£ a 

tt * , »2©^ffi«»jTli, ft 1 & & 2 © * ft 
<* ft fl? ft S A 1 , A 2 © & lc li , ft 7 * ,u * 
F L 1 , FL2tv^/x«yx>yjfe^^&SM2 
*« ft ft * ft T H * *< , Cft<iC©ftfcKH£3ft 
* t> © T « < , 3&l©**ttfti&«gAl©tij 

ftftruftAttftf i©ft*njj:Lftftftftf 2 
© ft * a >s ? * , *2©*«ttft£«ftA2©dj 

A ft T fi ft ft ft ft f 2©ft*ftjtlftftftft f 1 
© ft £ iS & £ -fr * o ^ 3&2©¥${*ftjgftg 
A 2Ul^«^&3i»n^ftflttft f i © ft ± „ 
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M2©-©A»ft«A**n& 0 

EI«Kft2©¥ft«;ft**«SA2<;:. ft 6 Hf 
L 14 J;0Si2O(l^)tS 1 g 2 (f2) , fill 
SCf»20^>t^/APmp 1 ( f p 1 ) , p 
mp2 ( £ p 2 ) j&< A 2) £ ft * £ , ± K £ fS] ft © 
«ia<:J;^ %8»L16-li:ii, ft JBI ft ft g 
ft*ftfc»2©ft«ftftfcftftS 1 g2 (f 1) , 
» 2«fl^3feS I g2 (£2) > r o © » 1 & 
JB2©#>t*>7'ftPmpl ( £ p 1 ) , Pmp 
2 (f P 2) &tf*©ft©«ft»ftj&<aia*ft4. 
ft7<**FL2i*, ftftftftfl©ft©**i8 
*s***4Stt**f**©-i?, *fi»L16-2i: 
<2ft2©ftftftftftftfts i g2 (£ 1) © * a< 
til^*ft. ft£&ft«M2©ftfa©A:*JftK:A;*)i* 
ft h O 

ft£#ftSM2©Afcb;fiftt£tf > rooA^ife 
(S Ul (f 2) , S i g2 (f 1) ) OjtS 
ft ft K *j L T * ffiJj&Lfcft5[a©(b) o J: 9 I: K 

£ L T * S © T , J&i©ftftftftae»fts i g 1 

(f.2) tt*ft»L15-2^&ftftftL17^. 
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»i©*ftf*ftis«SA i©m^ft^&ftftsn 

A: ft ft ft ft £ 2 © ft * . ISl-ft^KfArt-fattfH 

* fc o ft ft * j* j; n . ft it tf % T»I7^^ 

*fc(i3o©T*/^;/*>yft£#ft8;£|o*£ 
k*fcQtt*ftffl©*aaft»*ffliifttf % ft E 
tttt©»ffl&CFft©^ftA<Bfticftt)ft % 5 H 

traft©»fi?^ft&ft5 0 s^Uvftftttftoft 

tt«7ry«;^D •:L*o>tt£'©ft7< /U*IC 

^^Tft^>. *©ft©^«ttanr©ft*vr5- 

* <•> T t> J: o 

( « 9) © ft ft ) 
&±80?tfcJ:9lw, ft*JI(l) IC J; ft (f % ft 

««»fttt*^T*5»iRc;«2©^ap(4'ftJe 
ft ft © A a ft k , fti©«^ftiin>e>^ft* 

6*LT»l©i|iftttftftftft|cA;0a** ft 2 

©ar^fti#>e>/ft*^ftUT»2©^ft» 

ft*S«S<cAfl*tt*ft£:»tt8*ESLfc©T, 
ftftftft*£»f*3B lRC/*2©fS^ft©#ft, 

*>t'>^ft©Cft£fS<tft^©|ffA*|3)P$Kf7 
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tt o - t t< -V * , L * £ K £ # <0 B D D o tt o H'J 

tt « t»fi£^fBi*<t*an. l a* <» ia a s * ic if 
&tf#2a*#{*#i9tt££^4Mctett*ft* 

i , S»*Jg<2) lentil*. S9*J@Cl) CD ft Jfc 

4 . s as © ffl $ ti a Bfl 

Hli*«B/|K**jfcj63ftft£»8B©»2©&*S 
01 * * * «t fifc BK *5Btt*56«tc<*&»2«>* 

0 r£ , Ml. M2-7 V>7*>y)t^^«8, 
Al-»l«*l#jlS*«, A 2 "-38 2 O^l 
# # *& ffi S . FL1, F L 2 «• # 7 -f A> * , ' 
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p ( f p ) ■ * > k' * / # , P m p 1 (f p 1) 

•»» 1 >tf>/*, P m p 2 C f p 2 ) »• JB 

2»* >tf >^*t 
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